Summary. Quartered CL from 7-day pseudopregnant rabbits were incubated at 37\s=deg\c for 0\p=n-\180min in the presence of BSA, LH or 
Introduction
Previous studies have clearly documented that while LH is absolutely required to initiate corpus luteum formation in all species, progesterone production by corpora lutea (CL) and CL main¬ tenance in rabbits requires oestrogen and not LH (Bill & Keyes, 1983; Hunzicker-Dunn & Miller, 1983) . Oestradiol is therefore considered to be the principal luteotrophic hormone in rabbits because it is sufficient for maintenance of serum progesterone concentrations in hypophysectom¬ ized pseudopregnant and pregnant rabbits and withdrawal causes rapid luteal regression (Keyes & Nalbandov, 1967; Rennie, 1968; Spies et ai, 1968; Holt et ai, 1975; Bender et ai, 1978; Bill & Keyes, 1983) . The rabbit CL in fact appears to be a typical oestradiol target tissue, exhibiting specific, high-affinity and low-capacity oestrogen receptors (Yuh & Keyes, 1979; Drake & Cook, 1979; Miller & Toft, 1983) which appear with the physiological dependence of CL function on oestrogen (Mills & Osteen, 1977; and disappear with luteal demise (Miller & Toft, 1983 (Abramowitz et ai, 1982; Miller et ai, 1986) , an adenylate cyclase responsive to both effectors (Hunzicker-Dunn & Birnbaumer, 1976; HunzickerDunn, 1982) and type 1 and II forms of cAMP-dependent protein kinase (Hunzicker-Dunn & Jungmann, 1978) . Changes in these measures appear to correlate with luteal function. LH receptor concentrations and LH-and adrenaline-stimulated adenylate cyclase activities increase dramatically during CL formation and decrease markedly with luteal demise (Hunzicker-Dunn & Birnbaumer, 1976; Hunzicker-Dunn, 1982; Miller et ai, 1986) . The appearance and disappearance of the type I form of cAMP-dependent protein kinase similarly correlate with luteinization and luteolysis (Hunzicker-Dunn & Jungmann, 1978) , and it is this type I form of cAMP-dependent protein kinase which is activated acutely after i.v. injection of hCG (Hunzicker-Dunn, 1981 (Damle et ai, 1984 (Cohen, 1951) . Incubations for each datum point in a single experiment were in duplicate and tissues for each duplicate incubation were obtained from different animals. Two rabbits were used for each experiment. BSA (diluted from 1 mg/ml stock), LH (NIH-LH-S18, diluted from 1 mg/ml stock prepared in 0-1 M-NaCl) or adrenaline (diluted from 1 mg/ml isotonic NaCl stock) were diluted into KRB just before the addition of tissue. CL were incubated at 37°C for up to 180 min in a shaking water bath. For incubations longer than 1 h, incubation vessels were re-gassed every hour. Incubations were terminated by rapidly freezing incubation vessels in an acetone-solid C02 bath.
For studies with rat CL, 28-day-old female rats (Charles River, Boston, MA; Crl:CDB(SD)BR Sprague-Dawley outbreds) were injected s.c. with 50 i.u. PMSG followed 54 h later with 50 i.u. hCG. Rats were killed 7 days after the hCG injection by cervical dislocation. Ovaries were sliced with a razor blade, and incubated as described above (1/8 equivalent ovary per vial).
Progesterone radioimmunoassay. The total progesterone concentration (tissue plus medium) was quantified by the radioimmunoassay described by Day & Birnbaumer (1980 (1977) have reported that GDN No. 337 showed only minimal cross-reactivity to 20ct-hydroxypregn-4-en-3-one (1-7%) compared with progesterone (100%). For progesterone determinations, the contents of each incubation vessel were thawed and homogenized with 15-20 strokes of a 5-ml Potter-Elvehjem tissue grinder (Kontes, Vineland, NJ). Progesterone was extracted from triplicate 10-µ1 aliquants of homogenates with 8 ml petroleum ether by shaking at room temperature for 30 min in an automatic shaker. Tritiated progesterone (3000 c.p.m.) was added to each tube before extraction to correct for procedural losses, which averaged about 30%. The ether extracts were then evaporated to dryness and reconstituted with 0-5 ml PBS-gel buffer (015 M-NaCl 0-5 M-potassium phosphate buffer, pH 7-2, 0-1% gelatin). Aliquants of samples (0- 
Results and Discussion
Rabbit CL produced progesterone in vitro. In control (BSA) incubations total luteal progesterone increased in a linear manner, but only during the first 30 min of incubation (Fig. la) (P < 0025) and 5-9-fold (P < 0-01), respectively. Progesterone accumulation in the presence of BSA, LH or adrenaline plateaued within 3 h. Analysis of dose-response relationships obtained using 30 min incubations showed that both LH and adrenaline caused concentration-dependent increases in progesterone accumulation (Fig. 2) . Half-maximal activation for LH and adrenaline was achieved with 0-75 pg/ml. In contrast to rabbit CL, the steroidogenic role for LH in CL of PMSG-hCG primed immature female rats has been firmly established (Rothchild, 1981) . We therefore measured the progesterone synthetic response of ovarian slices from PMSG-hCG-primed immature rats to LH and adrenaline, and compared these results with those of the rabbit luteal system. A dose-response relationship between LH and adrenaline and progesterone accumulation equivalent to that shown in Fig. 2 with rabbit CL was observed with the rat system (not shown). Progesterone accumulation by the lutealenriched rat ovarian preparation also exhibited a similar time dependency to that shown by rabbit CL quarters and a similar progesterone synthetic capacity (with our conditions) in the absence of added hormone (BSA) and in the presence of adrenaline (Fig. lb) . However, LH was slightly (15%) more effective (at 3 h) in elevating progesterone production in the rat ovarian system compared with that of the rabbit system. Clearly, rabbit luteal tissue responds as well as does the CL-enriched rat ovarian preparation to adrenaline and nearly as well to LH in terms of progesterone production.
These results unequivocally demonstrate that rabbit CL are capable of an acute steroidogenic response to LH as well as to adrenaline. The entire steroidogenic response pathway for LH and adrenaline is therefore present and functional in rabbit CL. Although neither of these hormones appears to be essential to maintain steroidogenesis (Bill & Keyes, 1983; Gadsby et ai, 1985) , the presence of this intact cAMP-steroidogenic response pathway suggests that LH and/or adrenaline may modulate luteal steroidogenesis in rabbits. Further studies are required to clarify whether LH or adrenaline plays a physiological role in the steroidogenic response of CL in the pituitary-intact rabbit.
